The rabbit lens epithelial cell line N/N1003A requires 12-lipoxygenase activity for DNA synthesis in response to EGF.
Cultured rat lenses and primary human lens epithelial cells (HLECs) express12-lipoxygenase (12-LOX) and require a 12-LOX metabolite of arachidonic acid for growth in response to EGF and insulin. This study seeks to identify an established cell line with these characteristics. Immunoblotting was used to screen eight lens epithelial cell lines for 12-LOX expression: the human line, HLE-B3; mouse lines alphaTN4, 17EM15, 21EM15, and MLE6, and rabbit lines N/N1003A, LEP2 and B3. DNA synthesis was measured as incorporation of 3H-thymidine into DNA. Expression of c-fos mRNA was detected by RT-PCR. The involvement of 12-lipoxygenase metabolites was determined using the lipoxygenase inhibitors baicalein, cinnamyl 3,4-dihydroxy-alpha-cyanocinnamate (CDC), or nordihydroguiairetic acid (NDGA). 12-LOX was detected only in the rabbit lines N/N1003A, LEP2 and B3. N/N1003A cells were chosen for further study. 12-LOX inhibitors blocked DNA synthesis in response to EGF with or without insulin. Inhibition of EGF-stimulated DNA synthesis was reversed by 0.3 microM to 3 microM 12(S)hydroxyeicosatetraenoic acid (HETE), but not by equivalent concentrations of 5(S)HETE, 8(S)HETE, 15(S)HETE, or 12(R)HETE. Baicalein prevented EGF induction of c-fos mRNA. The transformed HLEC line, HLE-B3, showed little stimulation of DNA synthesis in response to EGF and was unaffected by the presence of 12-LOX inhibitors. N/N1003A cells, like primary cultured human lens epithelial cells or neonatal rat lenses, require 12-LOX activity for EGF dependent growth. This line will be useful for studies of the mechanism of action of 12(S)HETE.